DOI: 10.4274/tjo.galeno0s.2021.98046

Turk J Ophthalmol 2022;52:1-5 Original Article

O 0

Comparison of Culture-Positive and -Negative Microbial
Keratitis

@ Semir Yarimada*, ® Ozlem Barut Selver*, ® Melis Palamar*, ® Sait Egrilmez*,
® Sabire $ohret Aydemir**, ® Siileyha Hilmioglu Polat**, ® Ayse Yagc1*

*Ege University Faculty of Medicine, Department of Ophthalmology, Izmir, Turkey
#**Ege University Faculty of Medicine, Department of Microbiology, {zmir, Turkey

Abstract

Objectives: To evaluate and compare the risk factors, presenting features, and outcomes of patients with culture-positive and culture-
negative microbial keratitis (MK) who presented to a tertiary referral center.

Materials and Methods: We conducted a retrospective review of the medical records of 314 patients who were diagnosed with MK
in our clinic between 2012 and 2019.

Results: Among 314 patients, 142 had positive cultures (45.2%). The mean ages of the culture-positive and -negative patients at the
time of diagnosis were 51.39+21.31 (range, 14-90) years and 56.68+21.34 (7-94) years, respectively (p=0.028). The mean best corrected
visual acuity (BCVA) of the culture-positive and -negative patients werel.74+1.25 (0-3.1) LogMAR and 1.91+1.23 (0-3.1) LogMAR
prior to treatment and increased to 1.21+1.30 (0-3.1) LogMAR and 1.27+ 1.29 (0-3.1) LogMAR at last visit, respectively. There was
no statistically significant difference between culture-positive and -negative patients’ BCVA levels at presentation or last visit. Ninety-
two patients (64.7%) were infected with bacteria and 50 patients (35.2%) with fungi. The most common pathogen was Pseudomonas
aeruginosa (18.3%), followed by Streprococcus pneumoniae (11.2%) and Fusarium spp. (11.2%). Keratitis foci were either centrally
or paracentrally located in 105 eyes (73.9%) of culture-positive patients and 149 eyes (86.6%) of culture-negative patients. Multiple
foci were present mostly in culture-positive patients (p=0.001). There was no significant difference between the culture-positive and
-negative groups in terms of hypopyon presence (p=0.364). The proportion of contact lens (CL) wearers was 33% (n=47) among culture-
positive MK patients and 13.3% (n=23) among culture-negative MK patients, respectively (p<0.001). Culture positivity was found to
be significantly higher in keratitis associated with CL use (p=0.0001).

Conclusion: Microbiological analysis and culture evaluation are important steps in order to manage proper treatment in microbial
keratitis. Prognosis mostly depends on the infectivity of the microbiological agent.
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Introduction

Microbial keratitis is a severe disease that can result in
corneal scarring, perforation, and finally blindness. Predisposing
factors such as contact lens (CL) usage are usually present in the
incident of the disease. Determining the incidence, microbial
agent diversity, and predisposing factors of microbial keratitis are
necessary for effective diagnosis, management, and prevention.!

The demographics and microbiological profile of the disease
differ, and various reports have been published through the
world.?? Shifting trends in the microbiological profile of keratitis
have also been reported in some studies.*>® Therefore, regular
studies of the microbial profile are essential in order to determine
local microorganisms and their antimicrobial sensitivities.”

The present study aimed to identify the features of culture-
positive and culture-negative microbial keratitis in a tertiary
referral center in Izmir, Turkey.

Materials and Methods

We performed a retrospective data analysis of patients who
presented to our clinic between 2012 and 2019 with corneal
ulcer findings suggestive of microbial keratitis (central and/or
large (=3 mm) corneal infiltrates or corneal infiltrates extending
to the mid to deep stroma, Figure 1) and underwent culture. The
medical records of 314 patients were reviewed for demographic,
clinical, and laboratory findings. Lesion characteristics including
the location and number of keratitis foci were noted. Lesion
location was defined as central if it invaded within 2 mm
of fixation, peripheral if it involved a zone within 2 mm of
the limbus, and paracentral if it was between the central and
peripheral zone. Predisposing factors such as CL use, trauma,
recurrent corneal erosion, corneal graft, and ocular or systemic
disease, as well as the type of microorganism detected in culture
were noted. The study adhered to the tenets of Declaration of
Helsinki and was approved by the institutional ethics committee

of our university.

Figure 1. Central deep corneal infiltrates extending to the middle to deep stroma
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Microbiological samples for Gram staining and cultures were
obtained from the patients by a cornea specialist using a scalpel
blade and cotton-tipped swab. If present, CLs and their solutions
were also sent to the laboratory for microbiological investigation.
Collected samples routinely underwent Gram staining and were
inoculated on 5% sheep blood agar, EMB agar, chocolate agar,
and Sabouraud agar for culturing. A culture result was noted
as positive if microorganism growth was observed along the
inoculation line in plates at 48 hours for bacteria or detected on
Sabouraud agar after 6 weeks of incubation for fungi. Cultured
microorganisms were identified using standard microbiological
procedures. Antibiotic sensitivities were demonstrated based
on antibiotic susceptibility testing standards of the Clinical
Laboratory Standards Institute, using the VITEK 2 (Biomerioux,
France) automated system. Patients were hospitalized and
empirically initiated on topical fortified vancomycin (Vancotek
50 mg/mL vial, Kocak Farma, Turkey), ceftazidime (Iesetum
50 mg/mL vial, L.LE. Ulagay, Turkey), and fluconazole (Fungan
0.2% vial, L.E. Ulagay, Turkey) drops hourly for the first 48
hours along with 1% cyclopentolate (Sikloplejin, Abdi Ibrahim,
Turkey) 3 times a day and non-preserved artificial tear drops
every 2 hours. Disruption of the tear film by the infection can
lead to increased risk of ocular surface dryness and promote
bacterial adhesion. Thus, to mimic tear film function and protect
the ocular surface from dryness, preservative-free artificial tear
solutions were used as a part of medical treatment. Moreover,
artificial tears dilute the load of microbial and inflammatory
agents in the tear film.

Statistical Analysis

According to microbiological results, treatment was modified
to target the specific microorganism. Clinical improvement with
this treatment was followed up until complete resolution of
keratitis foci, seen as unstained stromal opacity with no signs of
inflammation.

The statistical analysis was performed using SPSS software
for Windows version 15.0 (SPSS Inc, Chicago, Illinois, USA)
and Microsoft Office Excel (Microsoft, Redmond, Washington,
USA). Statistical analyses were performed using frequency tables,
paired t-test for within-group comparisons of best corrected
visual acuity (BCVA) at presentation and last follow-up visit,
unpaired t test for comparisons of BCVA between the culture-
positive and culture-negative groups, and chi-square test for
qualitative data. A value of p<0.05 was accepted as statistically
significant.

Results

Among 314 patients, 142 had positive cultures (45.22%).
The mean ages of the culture-positive and -negative patients at
the time of diagnosis were 51.39+21.31 (range, 14-90) years and
56.68+21.34 (range, 7-94) years, respectively (p=0.028). The
male to female ratio in the culture-positive and culture-negative
patients was 0.8 and 1.17, respectively (p<0.001, chi-square
test).
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The mean time from symptom onset to diagnosis in the
culture-positive and -negative patients was 27 =24 (range, 0-90)
days and 13.2+16.8 (range, 1-90) days, respectively (p=0.014).
The mean BCVAs of the culture-positive and -negative patients
were 1.74+1.25 (range, 0-3.1) LogMAR and 1.91+1.23 (range,
0-3.1) LogMAR prior to treatment and increased to 1.21+1.30
(range, 0-3.1) LogMAR and 1.27+1.29 (range, 0-3.1) LogMAR
at the end of the follow-up, respectively (p=0.0002; p<0.001,
paired t test). There was no statistically significant difference
between culture-positive and -negative patients’ BCVAs at
presentation (p=0.316, unpaired t test) or at last visit (p=0.716,
unpaired t test) (Table 1).

In the culture-positive group, 92 patients (64.7%) were
infected with bacteria and 50 patients (35.2%) with fungi.
Among the cultured microorganisms, 30 different strains were
identified (43.3% gram-negative bacteria, 16.6% gram-positive
bacteria, and 40% fungi). The most common pathogen was
Pseudomonas aeruginosa (18.3%), followed by Streptococcus
pneumoniae (11.2%) and Fusarium spp. (11.2%). Culture results

were positive for multiple species in 10 patients (7%) (Table 2).
No statistically significant difference was observed in BCVA
after treatment in polymicrobial infections (p=0.068, Wilcoxon
nonparametric test). Evisceration surgery was performed to only
one eye which had polymicrobial infection. According to culture
results, fungal infections were associated with significantly
worse BCVA. The mean BCVA of the fungal infection group was
2.15+1.14 (range, 0.1-3.1) LogMAR, versus 1.61+1.26 (range,
0-3.1) LogMAR in bacterial infection group (p=0.044, unpaired
t test).

Keratitis foci were either centrally or paracentrally located in
105 eyes (73.9%) of the culture-positive patients and 149 eyes
(86.6%) of the culture-negative patients (p=0.001, chi-square
test). A single focus was present in 92 (64.7%) culture-positive
and in 161 (93.6%) culture-negative patients (p=0.0001, chi-
square test). Multiple foci were present in 50 eyes (35.2%) of
culture-positive and 11 eyes (6.4%) of culture-negative patients
(p=0.0001, chi-square test).

Table 1. The presenting features of the patients with microbial keratitis

Patients with culture-positive MK | Patients with culture-negative MK
p value

(mean + SD, range) (mean * SD, range)

Initial BCVA (LogMAR) e oL 0.649
s (0-3.1) (0-3.1) '
Last BCVA (LogMAR) 25;%?46 1.27+1.29 (0-3.1) 0.170
. 27 + 24 13.2 + 16.8

Mean duration of symptoms (days) 0-90) (1-90) 0.014
Number of keratitis foci, n (%)
Single focus 92 (64.7) 161 (93.6) 0.0001
Multiple foci 50 (35.2) 11 (6.4) ’
Location of keratitis foci, n (%)
Central/paracentral 105 (73.9) 149 (86.6) 0.001
Peripheral 37 (26.1) 23 (13.3) ’
Hypopyon (n, %) 55 (38.7) 56 (32.5) 0.364
Risk factors
Contact lens wear 47 (33) 23 (13.3) 0.0001
Trauma with organic material 38 (26.7) 24(13.9) 0.007
Corneal graft 19(13.3) 15(8) 0.225

MK: Microbial keratitis, SD: Standard deviation, BCVA: Best corrected visual acuity

Table 2. Culture results of patients with microbial keratitis

Group and species n (%)
Gram-negative bacteria 43.3%*
Pseudomonas aeruginosa 26(18.3)
Gram-positive bacteria 16.6%*
Streptococcus pneumoniae 16(11.2)
Staphylococcus aureus 6(4.2)
Fungi 38.7%*
Fusarium spp. 16(11.2)

*Percentage of the microorganism among all species isolated from culture (n=30)
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Repeated corneal scrapings were performed in 14 patients
(8.1%) due to the lack of clinical regression, but cultures of these
samples were negative.

Hypopyon was present in 55 eyes (38.7%) of culture-positive
and in 56 eyes (32.5%) of culture-negative patients (p=0.364,
chi-square test).

The prevalence of ocular/systemic comorbidity in culture-
positive and -negative patients was 28.1% (n=40)/30.2% (n=43)
and 33.1% (n=57)/37.2% (n=64), respectively (p=0.251 and
p=0.133, chi-square test). The most common accompanying
systemic diseases in culture-positive and -negative patients were
diabetes (12/142, 8.4%) and hypertension (25/172, 14.5%),
respectively. The most common accompanying ocular disease
in both culture-positive and -negative patients was glaucoma
(8.1% for both). Other associated ocular diseases were dry
eye syndrome, bullous keratopathy, keratoconus, and exposure
keratopathy.

Twenty-five (14.5%) of the 172 culture-negative patients
had a history of steroid use due to corneal transplantation (n=18),
bullous keratopathy (n=6), and marginal keratitis (n=1).

The most common predisposing factor for culture-proven
microbial keratitis was CL usage. The proportion of CL wearers
was 33% (n=47) among the culture-positive patients and 13.3%
(n=23) among culture-negative patients. Culture positivity was
found to be significantly higher in keratitis associated with
CL use (p=0.0001, chi-square test). All patients used frequent
replacement soft CLs except one, who used a rigid gas-permeable
CL. History of overnight wear and showering/swimming was
reported by 50% and 58.9% of the CL wearers, respectively.

History of ocular trauma with organic material was present
in 26.7% (n=38) of culture-positive patients and 13.9% (n=24)
of culture-negative patients. Presence of corneal grafts was a
predisposing factor in 13.3% (n=19) and 8% (n=15) of culture-
positive and -negative patients, respectively.

The rate of antibiotic use before admission to our clinic was
36.7% in the culture-positive group and 45.9% in the culture-
negative group (p=0.097, chi-square test). Positive clinical
response to empiric antimicrobial treatment was observed in
59.1% and 86.6% of culture-positive and -negative patients,
respectively (p<0.001).

Despite proper treatment according to antibiogram results,
47 patients (33%) in the culture-positive group needed
evisceration and penetrating keratoplasty surgery. In the culture-
negative group, 18 (10.4%) of the patients needed evisceration
and penetrating keratoplasty surgery (p<0.001, chi-square test).
In order to limit infection and protect the eye, therapeutic
keratoplasty was performed in 19.0% (n=27) of the culture-
positive and 8.7% (n=15) of culture-negative patients (p=0.011,
chi-square test). Unfortunately, 8 patients in the culture-positive
group and 3 patients in the culture-negative group underwent
evisceration surgery.

Discussion

Microbial keratitis is one of the most common causes
of corneal blindness worldwide. Although microbial agent
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characterization according to corneal scraping assessment is
essential for effective treatment, clinicians need to start the
antimicrobial regimen before culture and antibiogram results are
available. The local microbial distribution pattern is one of the
key factors in making this decision accurately.! As geographical
and climatic influences result in regional differences in the
pattern of microbial isolates, local epidemiologic studies are
important for this decision.’

Although microbial determination is essential, culture
positivity rates reported in the literature range from 25.6 to
78% .1:24>678910.1L1215 Byen though our clinic is a regional tertiary
center and most patients were referrals who already received
broad spectrum antimicrobial therapy before presentation, the
positive culture rate for microbial keratitis was 45.2%, consistent
with the literature.

Microbial keratitis generally occurs in the presence of
predisposing factors such as ocular trauma and CL wear. CL wear
was reported to be the major risk factor for microbial keratitis
in developed countries, with a prevalence of 34-50%."'*" In
developing countries, trauma remains the main risk factor,
reported in 48-83% of cases.'®'7!® In the present study, CL wear
(33%) and trauma history (26.7%) were the major risk factors.

As mentioned above, geographic and climatic influences
result in regional variation in the pattern of microbial isolates,
thus the microbiological profile of microbial keratitis differs
between countries. Although gram-positive bacteria are more
frequent in microbial keratitis according to the literature,'
Pseudomonas aeruginosa has been reported as the most common
pathogen in several studies.'* In the present study, the most
common microbial agent of culture-proven microbial keratitis
was P aeruginosa. In 2007, Yilmaz et al.”” reported the
most common agents as gram-positive microorganisms among
culture-proven microbial keratitis in the western part of Turkey,
with a relatively high rate of 68.8%. In their study, the most
common predisposing factors were reported as trauma (26.6%)
and recent intraocular surgery (17%). Only 3.2% of the patients
were reported as CL wearers. The inconsistency between these
two studies from the same region may be due to the substantial
difference in predisposing factors and the increasing popularity
of CLs in the last 13 years.

The proportion of fungal keratitis among microbial keratitis
cases also varies by country due to topographic features and
climatic effects. Fungal keratitis is much more prevalent in
agricultural areas.'® The percentage of fungal keratitis was
reported to be 5.3-40% in the literature.**1>1¢
fungal keratitis accounted for 35.2% of the cases, and 75%
of these patients had a history of ocular trauma with organic
material. The high rate of fungal keratitis might be related to
agriculture being common in Turkey.

Medical management was successful in 68.1% of the culture-
positive patients and 89.6% of the culture-negative patients,
which is consistent with the literature.”” We also observed that
empirical treatment was more effective in the culture-negative
group. Despite a higher rate of globe loss due to the infection
in the culture-positive group, visual prognosis was similar in

In our series,
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both groups. Similarly, Bhadange et al.*® reviewed culture-
positive and -negative patients and reported that visual outcomes
were comparable. In the culture-positive group, gram-negative
microorganisms (e.g., P aeruginosa), which have prominent
destructive nature, were found to be the most common causative
agents. The potential causative microorganisms in the culture-
negative group were assumed to be gram-positive agents
due to the ocular microbiota distribution. Thus, devastating
complications were observed less frequently in the culture-
negative group.

Study Limitations

The most important limitation of the present study was
its retrospective nature. The most vital contribution was
demonstrating the distribution of microbial agents in bacterial
keratitis in a specific geographic region with a noteworthy
amount of patient data.

Conclusion

The present study showed that CL wear was the major risk
factor for microbial keratitis in the western part of Turkey, and
P, aeruginosa was the most commonly isolated microbial agent.
These results differ substantially from those of a previous study
conducted in Turkey 13 years earlier and may demonstrate the
current local microbial distribution pattern.
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